Collagen fibers and inflammatory cells in healthy and diseased human gingival tissues: a comparative and quantitative study by immunohistochemistry and automated image analysis.
Periodontal disease is histologically characterized by the degradation of extracellular matrix components associated with a gingival infiltration of inflammatory cell populations. The purpose of this in situ study was to quantify inflammatory cell subsets and the area fraction (AA%) occupied by collagen fibers in healthy and diseased upper gingival connective tissue in order to investigate the association, if any, between collagen loss and inflammatory cell infiltrate. Paraffin gingival tissue sections from 10 healthy controls (C), 9 patients with gingivitis (G), and 10 patients with severe chronic periodontitis (P) were immunohistochemically stained by antibodies against CD45, CD3, CD8, CD20, CD68, TIA-1, and GrB molecules, and the collagen fibers were stained using sirius red F3Ba. The quantitative evaluations of inflammatory cell numbers and the AA% occupied by collagen fibers were performed by morphometric and automated image analysis. In group P, CD45+, CD20+, CD68+, TIA-1+, and GrB+ cell numbers were significantly increased (P<0.05) when compared to both C and G groups. The present study revealed significant differences (P <0.01) between means of AA% observed in group C (63%), group G (46%), and group P (26%), and AA% of group G and group P was inversely correlated with the numbers of TIA-1+ cells (P<0.01) and GrB+ cells (P<0.01 and P<0.05, respectively). This study showed great differences in the number of the distinct inflammatory cell subsets according to the severity of the periodontal disease and suggested that activated cytotoxic cells could play a pivotal role in the loss of collagen fibers observed during these pathological states. During periodontitis, collagen loss was significantly correlated with all inflammatory cell subset numbers. Finally, the quantitative evaluation of the area fraction occupied by gingival collagen fibers may reflect the clinical severity of the periodontal disease.